Introduction
The important role of aerosols in the Earth's radiation budget, cloud microphysical processes, and catalytic chemical reactions leading to ozone destruction is widely recognized. Other than August 8. We will show, using an ensemble of multi-platform aerosol measurements, that the 1998 fire season was also noteworthy for the occurrence of repeated and extensive vertical as well as long lived horizontal transport of aerosols. Using auxiliary data and isentropic trajectories, we also identify a mechanism and conditions for troposphere-to-stratosphere exchange of non-volcanic material. enhanced stratospheric aerosols is injection by volcanic eruption. In this paper we report observations of substantially enhanced stratospheric aerosol at high northern latitudes, between May and October of 1998, by the Polar Ozone and Aerosol Measurement (POAM) III instrument, corroborated by measurements from ground-based lidar and the Stratospheric Aerosol and Gas Experiment (SAGE) II instrument. These observations occurred in the absence of any significant report of volcanic activity. We postulate that the observed stratospheric aerosol increase is linked to episodic injections of smoke from boreal forest fires across the tropopause by intense convection. hours. SAGE's observation on July 9 at 67øN, 260øE was the earliest of this ensemble. In each one of these profiles the center of the aerosol layer was 2 to 5 km above the tropopause. Moreover, the aerosol layers were 1-3 km higher than the temperature inversion altitude, the upper extent of the tropopause region. We computed isentropic back trajectories to determine common characteristics of the parcel histories and to assess the possibility that these aerosol layers were caused by the eruption of Korovin volcano. Each trajectory (Figure 3) was run back to June 27, before the eruption date. None make a satisfactory match in both time and space. Considering this result and the fact that stratospheric aerosol enhancement commenced only after July 9 even though POAM and SAGE were measuring in the latitude "neighborhood" of Korovin and other Aleutian and Kamchatkan volcanoes, we conclude that these aerosol enhancements were not caused by a reported volcanic eruption.
A portion of each trajectory is highlighted (the gray shaded portion) in 
Conclusion
The TOMS, POAM, and SAGE information taken together show several significant episodes of tropospheric and stratospheric aerosol increase in the 1998 fire season. Perhaps the most notable feature of Figure 5 is the gradual decrease in lower stratospheric optical depth observed between late August and October. During this interval TOMS AI decreases suddenly (late August) and remains relatively low, except for a perturbation late in September. POAM profiles (no t shown) reveal that on August 21 an aerosol cloud was detected at 16 km, the highest altitude of the fire season. As the season progresses through September and October, the altitude of the peak extinction decreases gradually along with the optical depth. These data strongly suggest that substantial, repeated intrusions of aerosols from forest fire smoke occurred in 1998; in a subset of these events the aerosols were lofted to lower stratospheric altitudes, especially during August, and were followed by a twomonth period of gradual decay.
